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图像分析液滴的接触角、接触半径和迁移速度。在整个实验过程中的环境温度为 20°C (±1°C)，压力为 1 atm，
空气湿度为 45% (±2%)。
表 1 实验液体的物性参数
Table 1 Physical properties of fluids
Fluid ρ/(g·m-3) γ/(mN·m-1) v/(mm2·s-1)
石蜡油 877 26.2 15
10#硅油 934 20.1 10






















Fig.3 The process of paraffin oil deposited on the SiO2 substrate
图 4：不同液滴在迁移过程中的接触角滞后现象
Fig.4 The contact angle hysteresis phenomenon of different droplet in the migration process
t=0min t=0.5min t=4min






































G=1.69 K/mm图 5 半径为 2.97mm的液滴在温度梯度为 2.03K/mm的底板上位置随时间变化
Fig.5 Position of a drop nominal radius 2.97 mm against time for a gradient G=1.69K/mm
进而采用润滑理论推导液滴热毛细迁移速度，三维物理模型可简化如图 6所示。液滴的接触直径小于
毛细长度（
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Abstract：Recently, with the development of microelectronics technology, droplet control technique has become
an important direction in microfluidics technology nowadays, gas-liquid, gas-solid and solid-liquid interface effect
problem increasingly prominent. In this paper, we used experimental method to study the thermocapillary motion
of a droplet due to the temperature gradient on a solid surface and then established a three-dimensional lubrication
model to analysis the motion, migration velocity and the critical radius was deduced expression, from the
theoretical analysis, it could be concluded that droplet migration was influenced by contact Angle hysteresis, the
droplet radius and temperature gradient, etc. On the other hand, the experimental data told us that when a oil
droplet deposited on the SiO2 substrate, it would spreading, especially, when imposed a temperature gradient on
the solid substrate, droplet would migrate to the cold side with the advent of contact Angle hysteresis, this was
consistent with the theoretical analysis.
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